Labeling of immune cells for in vivo imaging using magnetofluorescent nanoparticles.
Observation of immune and stem cells in their native microenvironments requires the development of imaging agents to allow their in vivo tracking. We describe here the synthesis of magnetofluorescent nanoparticles for cell labeling in vitro and for multimodality imaging of administered cells in vivo. MION-47, a prototype monocrystalline iron oxide nanoparticle, was first converted to an intermediate bearing a fluorochrome and amine groups, then reacted with either HIV-Tat peptide or protamine to yield a nanoparticle with membrane-translocating properties. We describe how to assess optimal cell labeling with tests of cell phenotype and function. Synthesis of magnetofluorescent nanoparticles and cell-labeling optimization can be realized in 48 h, whereas nanoparticle uptakes and retention studies may generally take up to 120 h. Labeled cells can be detected by magnetic resonance imaging, fluorescence reflectance imaging, fluorescence-mediated tomography, confocal microscopy and flow cytometry, and can be purified based on their fluorescent or magnetic properties. The present protocol focuses on T-cell labeling but can be used for labeling a variety of circulating cells.